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INDIVIDUALIZED DECORATION OF THE SURFACE OF A THREE- 
DIMENSIONAL OBJECT 

The present invention relates to a method and an apparatus for producing 
5 an individual decoration on the surface of a three-dimensional object. 

Currently known solutions for image transfer are based on transferring 
pictures, patterns and colors mechanically onto a desired surface. The 
methods currently used to achieve an individualized appearance, which is 

10 the final result of the present invention, include e.g. printing, painting, heat 
transfer labeling, IMD (In Mould Decoration) and laser impression. The 
level of definition of pattems, pictures or colors produced by utilizing these 
methods, even when the best equipment available is used, is not compa- 
rable with the final result achieved by the technique of the invention. A sig- 

15 nificant further problem with current techniques is that of producing images 
or colors on all surfaces of a three-dimensional object by a single treat- 
ment. 

When prior-art methods are used for individualizing objects, the costs aris- 
20 ing from the individualization are also unreasonably high. Most of the costs 
incurred in the case of current individualization methods arise from opera- 
tions carried out before the actual individualization, i.e. during preliminary 
preparations. The preliminary preparations include e.g. films, screens, car- 
rier films, printing plates and moulds prepared from the image or pattern. 

25 

Individualization accomplished by printing (e.g, traditional silk screen and 
packer printing) must be based on films made for each desired color sepa- 
rately, from which again printing plates are prepared, one for each color. In 
'addition, each color has to be printed on the object separately, which again 

30 increases the production costs. By printing, it is never possible to achieve a 
level of definition con-esponding to reality because images, patterns and 
colors are printed on the surface of the product as a raster, in other words, 
the picture consists of tiny dots. As the size of the printing lot increases, the 
printing costs decrease, which means that individualizing small numbers of 

35 objects is excessively expensive. 
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On objects individualized by painting (manually e.g. using a paint brush, by 
spray-painting, using a painting robot), it is never possible to achieve a 
level of accuracy corresponding to reality because of the limitations of the 
painting techniques. In Individualization by painting, the same problem is 
5 encountered as in printing; individualizing single objects is a slow business 
and the costs are high. 

Heat Transfer Labeling is based on a heat assisted printing technique in 
which the desired image or color or color combination is brought by means 
10 of a carrier film onto the surface of the object to be printed, whereupon a 
heated metal or silicone tool is applied to transfer the desired marking 
permanently by the application of heat to the surface of the object. Heat 
transfer labeling is used especially for the individualization of plastic prod- 
ucts. 

15 

Heat transfer labeling allowed simultaneous printing of eight colors at a 
time, which was a step fonA^ard in object individualization by printing meth- 
ods. However, for heat transfer labeling to be profitable, large production 
series are required because the carrier films must be prepared separately 
20 for each object. Although heat transfer labeling allows the use of scanned 
images or images drawn on a monitor, the image or pattern still always has 
to be transferred separately to a carrier film. Besides, sharp edges cannot 
be accomplished by the heat transfer labeling technique, which is another 
limitation regarding individualization of objects. 

25 

IMD (In Mould Decoration) is a printing method whereby the surface deco- 
ration (text, image, colors, patterns) to be produced on an object is already 
created in conjunction with the injection molding process forming the ob- 
ject. The IMD technique brings cost savings to the manufacturing enter- 

30 prise as the object and its individualization are produced at once. IMD 
printing can also be applied to three-dimensional surfaces, and it allows the 
combination of seven colors at a time. A problem with IMD printing is that 
the images or decoration are created on mass products at the manufac- 
turing stage, which means that, when selecting a product, the customer 

35 cannot personally define the decoration to be provided on the object. The 
IMD technique cannot be applied to old molds; instead, new molds have to 
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be prepared for each printing task, which again increases the costs. The 
problem with the IMD technique is the same as with heat transfer labeling, 
i.e. sharp edges disrupt the printing. 

5 Laser impression is based on the use of an Nd-YAG beam, which is di- 
rected at an object by using two computer controlled mirrors. When the 
beam hits the object, a themnochemical reaction takes place on its surface. 
Objects can be marked by creating on their surface a trace or a color dif- 
fering from the normal color of the object. However, the desired coloring 

10 agent must be mixed in the plastic in the raw material production process, 
which means that, in view of industrial mass production, distinctive coloring 
of single objects is impossible. Laser impression is a practical method 
when large series of products are to be marked or when the imprint is re- 
quired to have a good resistance to wear. However, laser impression is 

15 subject to the same problems as other individualization methods currently 
used: limitations regarding the use of colors and unreasonable costs of 
making imprints on single objects. 

From EP 891 872 and CN 1200993 is known a method for decorating 
20 plane objects, wherein the decoration has been stored in electric forni. and 
it is exposed and developed directly from the memory of a computer on the 
surface of the object. Said method cannot however be applied for decora- 
tion of three-dimensional objects. 

25 The present invention is based on the fact that solid objects of complex 
shape made of any known materials can be treated with a photo-sensitive 
emulsion, whereupon the surface of the object can be exposed using an 
apparatus as provided by the invention to produce an image created or 
selected by a customer directly from the memory of a computer, in other 

30 words, the object can be individualized exactly as the customer wishes. 
The invention can be utilized in all lines of business using industrial manu- 
facturing because the method described in the invention is applicable to all 
known solid materials and all shapes of objects. 

35 The technique forming the basis of the invention i.e. object individualization 
method is as follows. Three-dimensional knov\/n solid materials of complex 


wo 01/28784 


PCT/FlOO/00864 


4 

shape are given a surface decoration by an optical method by exposing, 
using an apparatus as provided by the invention, the surface of a three- 
dimensional solid object treated with a photo-sensitive substance so as to 
produce a desired image on the surface directly from the memory of a 
5 computer. After the exposure, the object is treated with chemical sub- 
stances known in photography; a developer, a stop bath and a fixer. Fi- 
nally, the surface of the object can be finished by a suitable method to give 
additional protection, e.g. by varnishing. 

10 In particular, the method and apparatus of the invention are characterized 
by what is presented in the characterization part of claim 1 . 

According to the individualization process of the present invention, a deco- 
ration, which may consist of a picture, pattern or coloring or a combination 

15 of these, is formed on the surface of a three-dimensional object of complex 
shape without the use of solid intermediate materials or mechanical ac- 
tions. According to the invention, the pictures, patterns and colors formed 
on the surface of the three-dimensional solid object of complex shape and 
treated with a photo-sensitive emulsion are reproduced exactly in the de- 

20 sired form without limitations regarding e.g. the reproduction of sharp 
edges. When the individualization method of the invention is used, the 
costs arising from object individualization are exactly the same regardless 
of whether a single object or a large series is treated. As stated above, this 
is not possible when methods known at present are used. 

25 

In the following, the invention will be described in detail by the aid of exam- 
ples with reference to the drawings, wherein 

Fig. 1 presents an example customer who wants to buy a product manu- 
30 factured by an example enterprise, 

Fig. 2 presents the example customer selecting the product he/she wants. 

Fig. 3 presents the example customer individualizing the desired product 
35 by using a browser-based graphics program utilized in the invention or in- 
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dividualizing the product with a picture or pattern obtained from other 
sources and transferable in electric form, 

Fig. 4 presents the example customer confirming the product individualiza- 
5 tion and entering an order for the product, 

Fig. 5 illustrates the transmission of information regarding the product or- 
dered by the example customer to the manufacturing enterprise's data- 
base, 

10 

Fig. 6-7 illustrate the individualization process of the invention, and 

Fig. 8 presents a diagram representing the ordering and individualization 
system of the invention, 

15 

Fig. 9 presents an apparatus with exposing and developing devices which 
have been placed on different sides of the object to be decorated. 

Fig. 1 depicts a customer a who wishes to buy a product from a manufac- 
20 turing enterprise. The customer, who may be a private person or a com- 
pany placing an order with a subcontractor, browses the manufacturing 
enterprise's Internet pages b or other selection facility, e.g. an Internet local 
area network, a wireless communication terminal provided with a WAP 
browser, a digital TV set or other graphic communication means. 

25 

Fig. 2 illustrates a situation where the example customer selects the de- 
sired product c in the internet pages (or other selection facility as men- 
. tioned above) of the enterprise. The product may be a three-dimensional 
object of any size and shape, sold by the manufacturing enterprise. 

30 

In Fig. 3, the product is being viewed by the customer in a browser-based 
graphics program d (or some other selection facility mentioned in the de- 
scription of Fig. 1), which contains various pictures, patterns and colors e 
ready to be selected. The customer can himself place any of these ele- 
35 ments on the surface f of the product. The browser-based graphics pro- 
gram is available through a data server maintained by the manufacturing 
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enterprise, so it is not necessary for the customer to have that program in 
his own connputer or other apparatus. 

If the customer wishes, he may utilize the technical operating characteris- 
5 tics of the graphics program and himself draw the desired patterns or im- 
ages on the product, The customer can also place ready-made pictures or 
patterns onto the product from outside the program, e.g. from the Internet, 
from his own computer storage and so on. i.e. any picture or pattern that 
can be transmitted in an electric form. The customer may also be provided 
10 a design and layout service by the manufacturer of the product 

Fig. 4 illustrates a customer confirming g and/or paying for a product indi^ 
vidualization which he has selected or designed or which has been de- 
signed for him. However, the product need not necessarily be paid for at 
15 this stage because e.g. a customer representing an enterprise may just 
place an order for the product, for which he will be charged after the prod- 
uct has been delivered. 

Fig. 5 illustrates the transmission of the Information related to the cus- 
20 tomer's order (details of the product wanted, images, patterns and materi- 
als as well as name and address and possible invoicing information) over 
telecommunication networks h to the order system of the manufacturing 
enterprise. The infomiation is stored in the memory i of a server in the 
manufacturing enterprise. 

25 

The specimen ordered by the customer may be launched into the produc- 
tion process as a solid pre^bricated body or it may be prepared before 
entry into the individualization process from raw materials e.g. by injection 
fnolding. Some (e.g. metallic) objects may be sprayed with a primer (e.g. 
30 varnish) to render the surface structure of the object more workable. How- 
ever, the use of a primer is not essential. Objects made of certain materials 
(e.g. plastic) can be treated directly with a photo-sensitive emulsion. 

The computer identifies the object being entered into the individualization 
35 process and associates the object with the decoration specified by the 
customer. The manufacturing enterprise may also provide an assortment of 
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three-dimensional objects of different shapes (manufacturing enterprise's 
product range) in a prefinished condition (treated with primer, e.g. varnish, 
or photo-sensitive emulsion), ready to be passed into the actual individuali- 
zation process. The computer selects the object or objects to be produced 
5 next. The order of production may be based on a predetermined sequence 
or directly on the sequence in which the objects have been ordered. 

Fig. 6 illustrates the beginning of the individualization process of the inven- 
tion v\nth the object surface being sprayed with a photo-sensitive emulsion 
10 j. 

Fig. 7 illustrates the exposure k of an object by means of an apparatus I 
according to the invention to project an image or pattern as desired by the 
customer to the object surface treated with a photo-sensitive substance 
15 directly from a picture file stored in the manufacturer's computer. 

The shapes of the surfaces of the objects to be individualized are stored in 
a database maintained by the manufacturing enterprise. Based on the 
three-dimensional shapes of the objects, various image processing filters 

20 have been created in an automated image processing program to minimize 
distortion of the final result of individualization. In the image processing 
program, the image or pattern is processed before being projected onto the 
surface of the three-dimensional object. Using image processing filters, it is 
possible to minimize geometric distortions of the image or pattern arising 

25 from fitting a two-dimensional image or pattern onto a three-dimensional 
surface. 

If necessary, the exposure of the object can be implemented using a 
somewhat different technical solution than in currently known exposure 

30 methods. The lens m of the apparatus of the invention may be specially 
shaped or it may be larger than the object to be exposed, in which case the 
image or pattern projected by the apparatus is diminished as it falls on the 
object As the size of the image or pattern is diminished in conjunction with 
the exposure, the image definition is improved and, on the other hand, the 

35 same exposure is also sufficient for the exposure of e.g. vertical surfaces 
at once. The apparatus may also be provided with side mirrors for project- 
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ing an image, pattern or coloring onto all surfaces of a three-dimensional 
object during a single exposure. 

Following the exposure, the production process utilizes techniques known 
s in photography. The object is treated with a developer, the development is 
stopped after the lapse of a desired length of time, and finally the pattern, 
image and/or colors are fixed on the surface of the object. Depending on 
the ultinnate use of the object (exposure to wear, heat, water, etc.), it can 
be finally provided with additional protection e.g. by varnishing. 

10 

The object has now been finished by the manufacturing enterprise's pro- 
duction process, individualized in accordance with the customer's wishes. 
The finished object is packed and delivered to the customer in accordance 
with the terms of delivery agreed upon at ordering time. The individualized 
15 object may also be passed on in the production process e.g. Into an as- 
sembly stage. 

The invention can be used by any production plant engaged in Industrial 
manufacture to individualize the products manufactured in accordance with 
20 customers' wishes. 

By utilizing the invention, the manufacturer of any solid three-dimensional 
object of complex shape made of any known material can individualize the 
product exactly as the customer wishes. As compared with any known 

25 technique, this individualization system produces a product individualized 
according to customer's wishes accurately and, considering the accuracy, 
quickly. The manufacturing costs are low and always remain the same re- 
gardless of whether the product is produced as a single piece or In larger 
numbers. Moreover, the manufacturing enterprise has no need to keep 

30 completely finished products in store as the product is fabricated upon the 
customer's order. 

This objective is achieved by utilizing an ordering and individualization 
system according to the invention, the overall structure of which is best 
35 illustrated by Fig. 8. 
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In Figure 9 an apparatus has been presented with exposing and develop- 
ing devices I which have been placed on different sides of the object c to 
be decorated in order to expose the object from different directions 
whereby different surfaces f of the object can be exposed, 

5 

It is obvious to the person skilled In the art that different embodiments of 
the invention are not restricted to the ordering and manufacturing process 
presented in the above example, but that they may be varied in the scooe 
of the claims presented below. The network based method of the invention 
10 for ordering, fabricating and individualizing a product can also be utilized in 
other systems besides the ordering and fabrication system according to the 
manufacturing process described in this example. 

The individualization method of the Invention can be utilized e.g. by a de- 
is signer working for a manufacturing enterprise. The designer can use a 
browser-based graphics program to produce object decoration designs for 
the enterprise. The fabrication and individualization of the objects are then 
implemented by the individualization method of the invention. 

20 The method for Individualizing a picture, pattem or colors to be transferred 
to the surface of a three-dimensional object can therefore be utilized in 
separation from the ordering and fabrication system of the invention. 
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CLAIMS 

1. Method for creating an individual decoration on the surface of a three- 
dimensional object (c), wherein the decoration has been stored in an elec- 

5 trie form, and the decoration is exposed and developed directly on the 
surface of the object, characterized in that the shapes of the sur- 
faces of the objects to be decorated have been stored in electric form. 

2. Method as defined In claim 1. characterized in that the surface 
10 of the object is sprayed with a photo-sensitive emulsion, whereupon the 

decoration Is exposed onto the surface of the object and developed. 

3. Method as defined in claim 1, characterized in that the decora- 
tion is exposed onto the surface of the object directly from the memory of a 

15 computer. 

4. Method as defined in claim 1, characterized in that based on 
the three-dimensional shapes of the objects, to minimize the distortion of 
the final result of decoration, one or more image processing fillers or 

20 equivalent are formed in an automated image processing program, in 
which the desired image or pattern is processed before being projected 
onto the surface of the three-dimensional object. 

5. Method as defined in claim 1, characterized in that, in the 
25 method, the object (c) to be decorated is selected from Internet pages or 

an equivalent selection facility, and that the object can be viewed in a pref- 
erably browser-based graphics program (d) or an equivalent selection fa- 
cility, where Image elements and other elements can be laid out on the 
surface (f) of the object. 

30 

6. Apparatus for creating an individualized decoration on the surface of a 
three-dimensional object (c), wherein 

the apparatus comprises a computer in whose memory the decoration has 
35 been stored in an electric forni, and 
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devices for exposure and development, by means of which the decoration 
is exposed and developed directly on the surface of the object, 

characterizBcl in that the apparatus comprises at least one lens 
5 (m) that is larger than the object to be decorated, causing the projected 
image to be diminished and focused when it falls on the surface of the ob- 
ject. 

7. Apparatus as defined in claim 6, characterized in that the com- 
10 puter is provided with browser software, by means of which the object (c) 
to be decorated is selected from Internet pages or an equivalent selection 
facility, and graphics software which can be used to view the object and lay 
out image and other elements on the surface (f) of the object 

15 8< Apparatus as defined in claim 6, characterized in that the ap- 
paratus is provided with mirrors for lateral reflection, for exposing the three- 
dimensional surface* 

9. Apparatus as defined in claim 6, characterized in that the ap- 
20 paratus comprises exposing and developing devices (I) which have been 
placed on different sides of the object to be decorated. 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

S BLACK BORDERS 

^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
(8 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

^ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


